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569. (Twice Amended) A process for determining the sequence of a nucleic acid 
of interest, comprising the steps of: 

providing or generating detectable non-radioactively labeled nucleic acid 
fragments, each fragment comprising a sequence complementary to said nucleic 
acid of interest or to a portion thereof, wherein each of said fragments composes 
one or more detectable non-radioactively modified or .abeled nucleotides or 
- nucleotide analogs, which nucleotide analogs can be attached to or coupled to or 
incorporated into DNA or RNA, and wherein said one or more detectable non- 
radioactively modified or labeled nucleotides or nucleotide analogs have been 
modified or labeled on at least one of the sugar moiety, the sugar analog, the 
phosphate moiety, the phosphate analog, the base moiety, or the base analog 
thereof; 

subjecting said detectable non-radioactively labeled fragments to a 
sequencing gel to separate or resolve said fragments; and 

detecting non-radioactively the presence of each of said separated or 
resolved fragments by means of said detectable non-radioactively modified or 
iabeled nucleotides or nucleotide ana.ogs, and determining the sequence of sa.d 
nucleic acid of interest. 



586 (Twice Amended) The process according to claim 569, wherein the 
detectable non-radioactively labeled complementary nucleic acid is fragmented pnor 

to separation in said sequencing gel. 



587 (Amended) The process according to claim 569, wherein said providing or 
generating step, the one or more non-radioactively modified or labeled nucleotides 
or nucleotide analogs have been incorporated into said nucleic acid fragment or 



fragments. 



588. (Amended) The process according to Cairn 587, wherein at least one of said 
non-radioactively modified or labeled nucleotides or nucleotide analogs is at a 
terminus of said fragment or fragments. 
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600. (Amended) The process according to claim 569, wherein said provide or 
generating step, the non-radioactive.y modified or labeled nucleotide, or nuc,eot,de 
analogs comprise one or more members selected from the group consisting of: 

(i) a nucleotide or nucleotide analog having the formula 
PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or a 7-deazapurine base moiety or a base 
analog of any of the foregoing; and 

Sig is a detectable non-radioactive moiety, 
wherein PM is covalentiy attached to SM, BASE is covalent.y attached to SM, and 
Sig is covalentiy attached to BASE direct.y or through a linkage group at a pos.t.cn 
other than the C5 position when BASE is a pyrimidine moiety or an analog thereof, 
at a position other than the C8 position when BASE is a purine moiety or an analog 
hereof and at a position other than the C7 position when BASE is a 7-deazapurine 
moiety or an analog thereof; 



( ii> a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, and 
wnerein PM is covalentiy attached to SM, BASE is covalent.y attached to SM, and 
Sig is covalentiy attached to SM directly or through a linkage group; and 
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(iii) 



a nucleotide or nucleotide analog, said nucleotide having the formula 



Sig-PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 
.. . nnn-radioactive moiety, 

wher ein PM is covalently attached to SM, BASE is covalently attached to SM, and 
Sig is covalently attached to PM directly or through a linkage group. 



601 . (Amended, The process according to claim 569, wherein said providing or 
generating step, the non-radioactively modified or labeled nuclides or nucleot.de 
analogs have the structure: 



x CH 2 



B-A 




wherein B represents a purine moiety, a 7-deaza P urine moiety, a pyrimid.ne 
m0 iety, or an analog of any of the foregoing, and B is covalent.y bonded to 
position of the sugar moiety or sugar analog, provided that whenever B is a pur.ne, 
a purine analog, a 7-deazapurine moiety or a 7-deazapurine ana.og, the sugar 
m0 iety or sugar anaiog is attached at the N9 position of the purine rncety. he 
purine analog, the 7-deazapurine mo,ety or the 7-deazapurine ana.og thereof, and 
whenever B is a pyrimidine moiety or a pyridine analog, the sugar mo.ety or 
sug ar analog is attached at the N1 position of the pyrimidine moiety or the 
pyrimidine analog; 

wherein A comprises at least three carbon atoms and represents at least one 
component of a signaling moiety capable of producing directly or indirectly a 
detectable non-radioactive signal; and 
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wherein B and A are covalently attached directly or through a linkage group, 
wherein if B is a purine or a purine analog, A is attached to the 8-position of the 
purine or purine analog, if B is a 7-deazapurine or 7-deazapurine analog, A is 
attached to the 7-position of the deazapurine or deazapurine analog, and if B is a 
pyridine or a pyridine analog, A is attached to the 5- P osition of the pyrimidine 

or pyrimidine analog; and 

wherein x comprises a member selected from the group consisting of: 



0 0 0 0 0 0 0 

i i ii ii Ml! II 

|i || II II MM 

H- HO- -0-P-0-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-0- 

1 I II III 
OH OH OH OH OH OH OH 

wherein y comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 

|| || II II II 'I " 

H _- H0-- -0-P-0-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-O- 

', I I I I I ' 

OH OH OH OH OH OH OH 



wherein z comprises a 

HO- . 



member selected from the group consisting of H-and 



602. (Amended) The process according to claim 601 , wherein y and z 
areH — . . 



624. (Amended) The process according to claim 621, wherein said linkage group 
does not substantially interfere with formation of the signaling moiety or detection 
of the detectable non-radioactive signal. 
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713. (Amended) The process according to claim 709, wherein said detecting step 
,\0 is carried out by means of a directly detectable signal provided by said one or more 
N non-radioactively modified or labeled nucleotides or nucleotide analogs, said A or 

said Sig detectable non-radioactive moiety. 



714. (Amended) The process according to claim 713, wherein in said detecting 
step the directly detectable signal comprises a member selected from the group 
consisting of a chelating compound, a fluorogenic compound, a chromogenic 
compound, a chemiluminescent compound and an electron dense compound. 



71 6. (Twice Amended) The process according to claims 569, 600 or 601 , 
l* wherein said detecting step is carried out by means of an indirectly detectable 
signal provided by said one or more non-radioactively modified or labeled 
nucleotides or nucleotide analogs, said A or said Sig detectable non-radioactive 



moiety. 



(/ 719. (Twice Amended) The process according to claim 569, wherein said 
% detectable non-radioactively modified or labeled nucleotides or nucleotide analogs 
are capable of being detected non-radioactively by a member selected from the 
group consisting of an enzymatic measurement, a fluorescent measurement, a 
chemiluminescent measurement, a microscopic measurement and an electron 
density measurement. 



720. (Amended) The process according to claim 569, wherein said detecting step 
. \ comprises localizing said non-radioactively labeled nucleic acid fragments by means 

N of said detectable non-radioactively modified or labeled nucleotides or nucleotide 



analogs. 
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' „ „» A orocess for determining the sequence of a nucleic acid 

721 (Twice Amended) A process tui 

^ nNA or RNA, and wherein said one or more 
, nc o,po,a,ed riudeotWes or „ uclM « e anaiogs have he.n 

„ dio ,o,iva„ ™ ? om o( the sw , moietv , ,he sugar -» *• 

'^Lducing . ~ - * toa * e ' V " >9memS 

detecting ™v-«** «* ° ,,h ' SeP " Md ° 
det^rnMn^ ' " 

,|l 73 S. CT- Amended) The process — » prior 
t «.«a,.,.nc M ,d i o=c«»e l vla»„ 1 edco m p 1 en,e„,a,»ndc,.,cae l d, S ^ 

,0 separation in said sequencing gel. 



,<;„„ tn claim 721 , wherein said providing or 
1 ::iir:rg;haveheen,nc„r p or, t .d,n,os,idn U o 1 .icac,d 1 ragmen,o, 

fragments. 

, . m 7 oq wherein at least one of said 

terminus of said fragment or fragments. 
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752 (Amended) The process according to claim 721 , wherein said providing or 
generating step, the non-radioactively modified or labeled nucleotides or nucleotide 
analogs comprise one or more members selected from the group consists of: 
0) a nucleotide or nucleotide analog having the formula 



PM — SM — BASE — Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or a 7-deazapurine base moiety 
or a base analog of any of the foregoing; and 

Sig is a detectable non-radioactive moiety, 
wherein PM is cova.ently attached to SM, BASE is covalently attached to SM, and 
Sig is covalently attached to BASE directly or through a linkage group at a pos.t,on 
other than the C5 position when BASE is a pyrimidine moiety or an analog thereof, 
at a position other than the C8 position when BASE is a purine moiety or an analog 
thereof and at a position other than the C7 position when BASE is a 7-deazapunne 
moiety or an analog thereof; 

(ii) a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, 
wherein PM is covalently attached to SM, BASE is covalently attached to SM, and 
Sig is covalently attached to SM directly or through a linkage group; and 
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(iii) 



, nucleotide or nucleotide analog, said nucleotide having the formula 



Sig -PM-SM- BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety., 
wherein PM is covalently attached to SM, BASE is covalently attached to SM, and 
Sig is covalently attached to PM directly or through a linkage group. 

753. (Amended, The process according to claim 721 , wherein in said providing or 
generating step, the non-radioactively modified or labeled nucleotides or nuc.eot.de 
analogs have the structure: 



(i) 



B "A 




wherein B represents a purine moiety, a 7-deazapurine moiety, a pyrimidme 
moiety, or an analog of any of the foregoing, and B is covalently bonded to the 
CI '-position of the sugar moiety or sugar analog, provided that whenever B ,s a 
purine, a purine analog, a 7-deazapurine moiety or a 7-deazapurine analog, the 
sugar moiety or sugar analog is attached at the N9 position of the purine mo,ety. 
the purine analog, the 7-deazapurine moiety or the 7-deazapurine ana.og thereof, 
and whenever B is a pyridine moiety or a pyrimidine ana.og, the sugar moiety or 
sugar analog is attached at the N1 position of the pyrimidine rncety or the 
pyrimidine analog; 
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wherein A comprises at least three carbon atoms and represents at least one 
component of a signalling moiety capable of producing directly or indirectly a 
detectable non-radioactive signal; and 

wherein B and A are covalently attached directly or through a linkage group, 
wherein if B is a purine or a purine analog, A is attached to the 8-position of 
the purine or purine analog, if B is a 7-deazapurine or 7-deazapurine analog, A is 
attached to the 7-position of the deazapurine or deazapurine analog, and if B is a 
pyrimidine or a pyrimidine analog, A is attached to the 5-position of the pyrimidine 
or pyrimidine analog; and 

wherein x comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 

|| || II II II H I' 

H- HO- -0-P-0-; H0-P-0-; H0-P-0-P-0-; HO-P-O-P-O-P-O- 

| I II III 

OH OH OH OH OH OH OH 

wherein y comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 

|| || II II II "I II 

H _. HO- -0-P-0-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-0- 

| I II III 

OH OH OH OH OH OH OH 

wherein z comprises a member selected from the group consisting of H-and 

HO- . 



754. (Amended) The process according to claim 753, wherein y and z 

are H— . 



776. (Amended) The process according to claim 773, wherein said linkage group 
does not substantially interfere with formation of the signaling moiety or detection 
of the detectable non-radioactive signal. 
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859 (Twice Amended) The process according to claim 721 . wherein said 
detectable non-radioactively labeled nucleic acid fragments are detectabie by a non- 
radioactive means selected from the group consisting of a fluorescent 
measurement, a chemiluminescent measurement, and a combination thereof 



866. (Amended) The process according to claim 865, wherein in said detecting 
step the directly detectable signal comprises a member selected from the group 
consisting of a chelating compound, a fluorogenic compound, a chromogemc 
compound, a chemiluminescent compound and an electron dense compound. 



868 (Amended) The process according to claims 721 , 752 or 753, wherein sa,d 
detecting step is carried out by means of a indirectly detectable signal prov.ded by 
said one or more non-radioactively modified or labeled nucleotides or nucleotide 
analogs, said A or said Sig detectable non-radioactive moiety. 



871 (Twice Amended) The process according to claim 721 , wherein said one or 
more modified or labeled nucleotides or nucleotide analogs are capable of be.ng 
detected by a member selected from the group consisting of an enzymatic 
measurement, a fluorescent measurement, a chemiluminescent measurement, a 
microscopic measurement and an electro n density measurement. 



872 (Twice Amended) The process according to claim 721, wherein said 
detecting step comprises localizing said detectable non-radioactive labeled nucle,c 
acid fragments by means of said one or more non-radioactive modified or labeled 

nucleotides or nucleotide analogs. 
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873 . (Twice Amended, A process for determining the sequence of a nucleic acid 

of interest, comprising the steps of: 

providing or generating detectable non-radioactive labeied nucleic acd 

fragments, each fragment comprising a sequence complementary to said nuc,e,c 

acid of interest or to a portion thereof, wherein each of said fragments compnses 
one or more detectable non-radioactive modified or labeled nucleotides or 
nucleotide analogs, which nucleotide analogs can be attached to or coupled to or 
incorporated into DNA or RNA, and wherein said one or more detectable non- 
radioactive modified or labeled nucleotides or nucleotide analogs have been 
modified or labeled on at least one of the sugar moiety, the sugar analog, the 
phosphate moiety, the phosphate ana.og, the base moiety or the base analog 



thereof 



t; . . 

detecting non-radioactively the detectable non-radioactive labeled nuc,e,c 

acid fragments with a sequencing gel; and 

determining the sequence of saidnudeic^cio^ _ 



890 (Twice Amended) The process according to claim 873, wherein the 
detectable non-radioactive labeled complementary nucleic acid is fragmented and 
separated prior to detecting in said se quencing gel. 



891 (Amended, The process according to claim 873, wherein in said proving or 
generating step, the one or more non-radioactive modified or labeled nucleotides or 
nucleotide analogs have been incorporated into said nucleic acid fragment or 

fragments. 

892 (Amended) The process according to claim 891 , wherein at least one of said 
non-radioactive modified or labeled nucleotides or nucleotide analogs ,. at a 
terminus of said fragment or fragments. ^ 
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a- t„ri»im 873 wherein in said providing or 
904. (Amended. The P™oess .coords to *m W. 

a nucleotide or nucleotide analog havmg the formula 



(i) 

PM-SM- BASE -Sig 



wherein 

PM is a phosphate moiety or phosphate ana.og, 
SM is a sugar moiety or sugar analog, 

BASEisapyrimidine,apurineora7-dea Z apunne b asem 0 ,ety 

or a base analog of any of the foregoing; and 
Sig is . detects non.rad.act — . ^ ^ ^ ^ 

wherein PM is covalently attached to SM, BASE 

icntlv attached to BASE directly or through a linkage group 
Sig is covalently attached ^ ^ ^ analog thereof , 

other than the C5 P^^"^ BASE is a purine moiety or an analog 

thereof and at a posit.on other than the w p 
moiety or an analog thereof: 

a nucleotide or nucleotide analog having the formula 



Sig 

i 

PM-SM-BASE 



wherein 



PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 

Sig is . detect* n.n-,ad,a«,e r^v ^ ^ ^ ^ 

wherein PM is covalently attached to SM, BAbt 

Stg is c° va ' ent ' v attached to SM directly or through a linkage group; aid 
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(iii) 



a nuc 



leotide or nucleotide analog, sa 



,d nucleotide having the formula 



sig _PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 

■ , nnn-radioactive moiety, 

big is a uBioviau- J , 

u a c;m RASE is covalently attached to SM, ana 
wherein PM is covalently attached to SM, BASt 

Sig is covalently attached to PM directly or through a linkage group. 



905 (Amended, The process according to claim 873, wherein in said providing or 
derating step, the non-radioactive modified or labeled nucleotides or nucleot.de 
analogs have the structure: 

(i) B ... A 



v 




wherein S represents . PP-in, ™i«v. . meet ,> P*™* ~ 

moi.tv 0, an an„o 9 0. anv o. the <or. 9 oin 9 . «d B is covaienti, bonded ,0 .ha CI - 

a pur ,na a„a,o 9 , a 7-de, a p U r,ne moiet, or a 7-d.azapurine ana,o 9 . the 
moie.v o, s„ 9 »r »na,. 9 is attached a, the N9 position 0. «. P«- mo».v, h 
^n anaiog, the 7-daa^.in, m.iet, or the 7-dea M po-ine anaiog th.neo, 
whenever B ,s a P,rimidin. moiet, o, a PV-imidine an,,, *. sugar mo etv 0, 
sugar anaiog is attached at the N, position o. tha pyrimidin. m».«V 0. the 
pyrimidine analog; 

wherein A comprises a, Last three carbon atoms and represents a .east 
component o, a signa.ing m„,» capabie o. producing d.rect,, or indirect a 

detectable non-radioactive signal; and 
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wherein if B is a purine or a purine analog, A is attached to the 8-position of 
the purine or purine analog, if B is a 7-deazapurine or 7-deazapurine analog, A is 
attached to the 7-position of the deazapurine or deazapurine analog, and if B is a 
pyridine or a pyridine analog, A is attached to the 5-position of the pyrimidine 

or pyrimidine analog; and 

wherein x comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 



H _. ho-; -O-P-O- ; HO-P-0-; H0-P-0-P-0-; HO-P-O-P-O-P-0- 

i i I 
| I II ' 1 

OH OH OH OH OH OH OH 



wherein y comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 

|| || II II II II I' 

H- HO- -0-P-0-; H0-P-0-; H0-P-0-P-0-; HO-P-O-P-O-P-O- 

| I II III 

OH OH OH OH OH OH OH 

wherein z comprises a member selected from the group consisting of H-and 

HO-. 



906. (Amended) The process according to claim 905, wherein y and z 

are H— . . — 



? 928 (Amended) The process according to claim 925, wherein said linkage group 
does not substantially interfere with formation of the signaling moiety or detect-on 
of the detectable non-radioactive signal. 
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1011. (Twice Amended) The process according to claim 873, wherein said 
A detectable non-radioactive labeled nucleic acid fragments are detectable by a non- 
" radioactive means selected from the group consisting of a fluorescent 

measurement, a chemiluminescent measurement, and a combination thereof. 



1012. (Twice Amended) The process according to claim 873, wherein said 
detecting step, the detectable non-radioactive labeled nucleic acid fragments are 
separated or resolved electrophoretically. 



1017. (Amended) The process according to claim 1016, wherein said detecting 
step is carried out by means of a directly detectable signal provided by said one or 
more non-radioactive modified or labeled nucleotides or nucleotide analogs, said A 
or said Sig detectable non-radioactive moiety. 



1018. (Amended) The process according to claim 1013, wherein said detecting 
step the directly detectable signal comprises a member selected from the group 
consisting of a chelating compound, a fluorogenic compound, a chromogenic 
compound, a chemiluminescent compound and an electron dense compound. 



1020. (Amended) The process according to claims 873, 904 or 905, wherein said 
, l\> detecting step is carried out by means of an indirectly detectable signal provided by 
\ said one or more non-radioactive modified or labeled nucleotides or nucleotide 

analogs, said A or said Sig detectable non-radioactive moiety. 



i 



1023. (Twice Amended) The process according to claim 873, wherein said one or 
7 (7 more non-radioactive modified or labeled nucleotides or nucleotide analogs are 

capable of being detected by a member selected from the group consisting of an 
enzymatic measurement, a fluorescent measurement, a chemiluminescent 
measurement, a microscopic measurement and an electron density measurement. 
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v ,024 (Twice Amended! The process according .0 claim 873, wherein sard 
/ defacing s,ep comprises locating said defecfaoie non-„dioac,i,e M nocierc 
^ acid .ragmen,* p» means o. s.id one o, more non-radio.cfive modified or iabeled 

nucleotides or nucleotide analogs. 

10 25 (Twice Amended) A process for determining the sequence of a nucleic acid 
of interestlmprising the step of detecting non-radioactively with a .equencng 
t U gel one or mo\e detectable non-radioactive labeled nucleic acid fragments 
^comprising a slu— complementary to said nuc.eic acid of interest or to a 

(<A Aortion thereof, V ein ^ ° f Said C ° mPr '' SeS ^ " " 

^ / non-radioactive modified or labeled nucleotides or nucleotide analogs, which 

nucleotide analogAan be attached to or coupled to or incorporated into DNAor 
RNA and wherein si one or more detectable non-radioactive modified or labeled 
nuclides or nucleotL analogs have been modified on at ieast one of the sugar 
m oiety, the sugar ana,o\the phosphate moiety, the base moiety or the base 
analog thereof. 



^ 10 42 (Twice Amended) The process according to claim 1025, wherein the 
V detectable non-radioactive labeled complementary nucleic acid is fragmented pnor 

■ _] ,, n n^inn npl . 



to separation in said sequencing gel. 



^Amended, Th, process according ,o Cairn ,025, wherein said providing or 
Mineral s,ep. ,he on. or more non-radioaci.e modified or iebeied nucleotides or 
\ JrUrtL** „a»e bean incorporated into said nucleic acid frag-nan, or 



fragments. 



10 44 (Amended) The process according to claim 1043, wherein at least one of 
said non-radioactive modified or labeied nucleotides or nucleotide analogs ,. at a 
terminus of said fragment or fragments. 
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1056. (Amended) The process according to claim 1025, wherein said providing or 
generating steAhe non-radioactive modified or labeled nucleotides or nucleotide 
analogs comprised e or more members selected from the group consisting of: 
(i) a nucleotide or nucleotide analog having the formula 

PM-SM-BASE-Sig 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar mdiety or sugar analog, 

BASE is a pyrimidlie, a purine or a 7-deazapurine base moiety 

or a base analog of any of the foregoing; and 
Sig is a detectable toon-radioactive moiety, 
wherein PM is covalently lurched to SM, BASE is covalently attached to SM, and 
Sig is covalently attached tl BASE directly or through a linkage group at a position 
other than the C5 position when BASE is a pyrimidine moiety or an analog thereof, 
at a position other than the 6s position when BASE is a purine moiety or an analog 
thereof and at a position othe^than the C7 position when BASE is a 7-deazapurine 
moiety or an analog thereof; 

(ii) a nucleotide or nucleotide analog having the formula 

Sig 

i 

i 

Wl-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar arialog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive Wiety, 
wherein PM is covalently attached to SM, W is covalently attached to SM, and 
Sig is covalently attached to SM directly or through a linkage group; and 

(iii) a nucleotide or nucleotide analog Aaid nucleotide having the formula 

S jg_PM-SM-0ASE 



Enz-5{D8)(C2) 



Dean L. Engelhardt, et a,. 
Serial No.: 08/486,069 

F ' led: on U m 7 ' 199 Tn ThP Mav 30 2001 Notice of Non-Compliant Amendment 

37C.F.R. §1.115 (in Response To The January 30, 2001 Office Action) 
June 7, 2001] 



whereto 

pta is a phosphate moiety or phosphate analog, 

SMisa sugar moiety or sugar analog, 

BASe\ a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, 
wherein PM is c\alent,y attached to SM, BASE is covalently attached to SM, and 
Sig is covalently at\ched to PM directly or through a linkage group. 

,067. (Amended) The\ocess according to Cairn 1025, wherein said providing or 
generating step, the non-reactive modified or labeled nucleotides or nuc.eot.de 
analogs have the structure: 



(i) 



x — cm 



B-A 



H 



wherein B represents a purine moiety, aVdeazapurine moiety, a pyrimidme 
moiety, or an analog of any of the foregoing, an^B is covalently bonded to the 
C1 '-position of the sugar moiety or sugar analog, pNpvided that whenever B » a 
purine, a purine analog, a 7-deaza P urine moiety or aVdeazapurine analog, the 
sugar moiety or sugar analog is attached at the N9 P os\ion of the purine mo.ety, 
the purine ana.og, the 7-deazapurine moiety or the 7-deaWine analog thereof, 
and whenever B is a pyrimidine moiety or a pyrimidine analW the sugar mo,ety or 
sugar analog is attached at the N1 position of the pyrimidine Wty or the 

pyrimidine analog; \ 

wherein A comprises at least three carbon atoms and repreW. at least one 
component of a signalling moiety capable of producing directly or inoWly a 
detectable non-radioactive signal; and \ 

wherein B and A are covalently attached directly or through a linkag\group, 
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wherein\f B is a purine or a purine analog, A is attached to the 8-position of 
the purine or pLe analog, if B is a 7-deaza P urine or 7-deazapurine analog, A ,. 
attached to the W ton of the deazaourine or deazapurine analog, and ,f B .. a 

V a iQ attarhed to the 5-position of the pyrimidme 

pyrimidine or a pyrVnidine analog, A is attached to me p 

or pyrimidine analogy and 

wherein x comprises a member selected from the group consisting of: 



0 

1 1 



0 

II 



0 

II 



0 



H-;HO- 



; -0-P-0-; HoV-O-i H0-P-O-P-O-; HO-P-O-P-O-P-O- 



OH 



OH OH 



OH OH OH 



H-;HO 



wherein y comprises a member selected from the group consisting of: 
0 O \ 0 0 0 0 0 

_0_P_0-; HO-P-0-; HcAp-O-P-0-; HO-P-O-P-O-P-O- 

! Ill 

OH 0H\ OH OH OH OH 



OH 



wherein z comprises a 



member selected\rom the group consisting of H-and 



HO-. 



1058 
are H — 



. (Amended) The process according to claim 105\wherein y and z 



n U64 (Twice Amended) The process according to claim 1025, wherein said 
detecting step, the detectable non-radioactive .abeled nucleic acid fragments are 
K separated or resolved electrophoretically. 
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1 169 (Amended) The process according to claim 1 165, wherein said detectmg 
step is carried out by means of a directly detectable signal provided by said one or 
y more non-radioactive modified or labeled nucleotides or nucleotide analogs, sa,d A 
or said Sig detectable non-radioactive moiety. 



1 1 70. (Amended) The process according to claim 1 1 65, wherein said detecting 
step the directly detectable signal comprises a member selected from the group 

compound a chromogenic 

consisting ot a cneiauny ouihh^'^ » 

compound, a chemiluminescent compound and an el ectron dense compound. 



1 172 (Amended) The process according to claims 1025, 1056 or 1057, wherein 
said detecting step is carried out by means of an indirectly detectable signal 
provided by said one or more non-radioactive modified or labeled nuc.eotides or 
nucleotide analogs, said A or said Sig detectable non-radioactiv^^^ 



4 1 175 (Twice Amended) The process according to claim 1025, wherein said one 
or more modified or labeled nucleotides or nucleotide analogs are capable of be.ng 
detected by a member selected from the group consisting of an enzymatic 
measurement, a fluorescent measurement, a chemiluminescent measurement, a 
microscopic measurement and an electron density m easurement. 



1176 (Twice Amended) The process according to claim 1025, wherein said 
v , T> detecting step comprises localizing said detectable non-radioactive labeled nucle,c 
\ acid fragments by means of said one or more modified or labeled nuc.eotides or 
nucleotide analogs. 
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, ,77 ,Twioa Amended, A process for defining with a seeing gel .he 
presence c, nuCic ,cid fragments comprising , seguence compi.m.ntary to a 
e,c acid o, interest or , portion thereo,. said process comprising tne steps of. 



(A) providing 

(i) 0 ne or more detectable non-radioactive chemically mod.fied or 
lab e,ed nucleotides or nucleotide ana.ogs, which nucleotide analogs can be 
attached to or coupled to or incorporated into a nucleic acd; or 

one or more oligonucleotides or polynucleotides comphs.ng at 
leas t one said detectable non-radioactive chemically modified or labeled 
nucleotide or nucleotide analog; or 
(iii) both (i) and (ii); 
w he,.in said det.ct.Me nonradioactive chemicaii, modified or ,abe,ed nuclides 
„ „uc,o,id. analogs ,0 and said oiigonuciaotides and po,»nuc,eo„des ,» a 
c,pao„ o, attaching ,. o, coupling ,0 or incorporating into or formrng n. 0 more 
„„ ,e,c acid fragments, and wh.rein said detect*,. ^ 
mod i,i.d o, ,ab.l.d nucleotides o, nucleotide ana,ogs h.,e been ntodrfied o, ,.b.led 
„.„-d,s,up,,vely or disrupt,,., on a, leas, one o, the sugar moiety, to.** 
ana,og. the phosphate moiety, ft. phosphate analog, ft. has. mo,.,, o, the 
analog thereof; and; 

,B, incorporating said on. or more d.t.c.abl. nonradioactive chem,ca„v 
m odi„ed or labeled nuc,.o„d,s or nucleotide analogs „, or said one or more 
„,ig„„uc,eo,id,s or polynucleotides comprising ,, least on. ch.mrcailv mod,,,. - 
Jel.d nucleotides 0, nucleotide analogs OH. or both „, and ,ii, into one o, m . 
„„c,e,c acid fragments. ,0 prepare det.ctabl. non,ad,o.c,„. labe.d fragments, 
each such fragment comprising a seguence commentary to «d nucl.r a. 
interest o, to , portion th.r.o, and said one cr more detectable non-,ad,o,c, ve 
4. 1 micaliv modi„.d or ,ab.,ed nucl.otides or nuCCde ana.ogs, and wher.rn s,d 
[ de ,ec,ab,e non-,adioac,„. chem,ca,,v m.di.ied o, ,ab.„d nuC.ot.d.s o, nuCotid. 
analogs ar. s.leced from the group consisting of: 
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wherein B represents a purine moiety, a 7-deazapurine moiety, a pyridine 
moiety, or an analog of any of the foregoing, and B is covalently bonded to the ex- 
position of the sugar moiety or sugar analog, provided that whenever B is a punne, 
a purine analog, a 7-deazapurine moiety or a 7-deazapurine analog, the sugar 
moiety or sugar analog is attached at the N9 position of the purine moiety, the 
purine analog, the 7-deazapurine moiety or the 7-deazapurine analog thereof, and 
whenever B is a pyrimidine moiety or a pyridine analog, the sugar moiety or 
sugar analog is attached at the N1 position of the pyrimidine mo.ety or the 
pyrimidine analog; 

wherein A comprises at least three carbon atoms and represents at least one 
component of a signalling moiety capable of producing directly or indirectly a 
detectable non-radioactive signal; and 

wherein B and A are covalently attached directly or through a linkage group, 

and . . 

wherein x comprises a member selected from the group cons.st.ng of: 
0 0 oo 0 0 0 



t I II 



H- HO- -0-P-0-; HO-P-0-; H0-P-O-P-O-; HO-P-O-P-O-P-0- 

, I II III 

OH OH OH OH OH OH OH 

wherein y comprises a member selected from the group consisting of: 
0 0 0 0 0 0 0 

|| II II H " 11 " 

lV H- H0-: -0-P-0-; HO-P-0-; HO-P-0-P-0-; HO-P-O-P-O-P-O- 

\! I I I' III 

\ OH OH OH OH OH OH OH 
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whe ,ein z comprises . « — «d <™» *• 0"* * 



HO-; 



(ii) 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, and 
.herein aid PM is covalently attached to SM, said BASE is covalently attached o 
Im L Sig is covalently attached to SM directly or through a linkage group, and 

(iii) 

sig _PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is detectable non-radioactive moiety; and 
.herein PM is cova.ent.y attached to SM, BASE is covalent.y attached to SM, 
Sig is covalently attached to PM directly or through a linkage group; 

(C) transferring or subjecting said detectab.e non-radioactive labeled 
fragments to a sequencing gel; 
^ (D) separating or resolving said detectable non-radioactive labeled 

J\ fragments; and 
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(E) non-radioactively detecting directly or indirectly the presence of said 
detectable non-radioactive labeled fragments to determine the sequence of said 
nucleic acid of interest. 



1 281 . (Twice Amended) The process according to claim 1 1 77, wherein said 
detectable non-radioactive labeled nucleic acid fragment or fragments are terminally 
ligated or attached to a polypeptide. __ 



1 291 . (Amended) The process according to claim 1 290, wherein said detecting 
step the directly detectable signal providing A or Sig detectable non-radioactive 
moiety comprises a member selected from the group consisting of a fluorogenic 
compound, a chromogenic compound, a chemiluminescent compound and an 
electron dense compound. 



1297. (Twice Amended) The process according to claim 1177, wherein said Sig 
detectable non-radioactive moiety is capable of being detected by a member 
selected from the group consisting of an enzymatic measurement, a fluorescent 
measurement, a chemiluminescent measurement, a microscopic measurement and 
an electron density measurement. 



1298. (Twice Amended) A process for detecting a nucleic acid of interest in a 
sample, which process comprises the steps of: 

(a) specifically hybridizing said nucleic acid of interest in the sample with 
one or more detectable non-radioactive labeled oligo- or polynucleotides, each such 
oligo- or polynucleotide being complementary to or capable of hybridizing with said 
nucleic acid of interest or a portion thereof, wherein said oligo- or polynucleotides 
comprise one or more detectable non-radioactive modified or labeled nucleotides or 
nucleotide analogs, which nucleotide analogs can be attached to or coupled to or 
incorporated into DNA or RNA, and wherein said detectable non-radioactive 
modified or labeled nucleotides or nucleotide analogs are selected from the group 
consisting of: 
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(i) a nucleotide or nucleotide analog having the formula 
PM-SM-BASE-Sig 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyridine, a purine or a 7-deazapurine base moiety or a base 
analog of any of the foregoing; and 

Sig is a detectable non-radioactive moiety, 
wherein PM is cova,ent,y attached to SM, BASE is covalentiy attached to SM, and 
Sig is covalentiy attached to BASE directly or through a linkage group at a pos.t.on 
other than the C5 position when BASE is a pyridine moiety or an analog thereof, 
at a position other than the C8 position when BASE is a purine moiety or an analog 

m oiety or an analog thereof, and such covalent attachment does not substant.ally 
interfere with double helix formation or nucleic acid hybridization; 

a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, 
wherein PM is covalentiy attached to SM, BASE is covalentiy attached 
to SM and Sig is covalentiy attached to SM directly or through a linkage group and 
such covalent attachment does not substantially interfere with double helix 
formation or nucleic acid hybridization; and 
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Sig _PM-SM-BASE 



wherein 



ii i 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
._ t --._uip ^nn-raHioactive moiety, 

oligonbonucleot.de or poryr 

through a chemical linkage t. a terminal PM « the 3 P»»" 
„bo„ lo«de. said chemical «age is - obtained through , 2 
nidation o, a 3- terminal ribonucleotide previous,, et.ached to 
oligoribonudectide or polyribonucleotide: and 

,„, detecting n.n-,sd,.ac,i,e,y the presence o, said Sig detectable non- 
JO r.dioal moieties in an, o, the detectable non-radioactiye labeled oirgo- - 
V nucleotides which have hyb^^nu^^ 



,.i :rr:::=-=.r.r=:i 

H 1349 (Amended, The process according to claim 1 345, wherein said linkage 
\^ Z - not substantially interfere with formation of the signaling mcety or 
^ detection of the detectable non-radioactive s.gnal. 
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I- t „ -,, im 1403 wherein said detecting 
, i ao5 (Amended) The process according to cla.m 1 4UJ. w 



A ,40. .Twic. A— T te p.css accords ,o 1>N. «h-n - - 

me asurement, a chemiluminescent measurement, a m,crosc p 



an electron density measurement. 




. Vn P d) A process for detecting a nucleic acid of interest in a 
aC 1411. (Twice Amended) A procesb iu 

sample, which process comprises the steps of: 
" X <A> Pr0Vidin9 \ i) anoligo- or polynucleotide complementary to and 

capable of (1) specifically hybridizing to and form.ng a 
. ybrid with a nucleic acid of interest or a portion thereof 
a\ (2) capable of binding to or complexing with a non- 
radioactive^ detectable protein; and 
a non-radio\ctively detectable protein which is capable of 
binding to or com P \xing with said nucleic acid hybnd; 
W contacting a samp,e\uspected of containing said nude, ac.d o 
inter J t L ith said o.igo- or polynuLide (i, and said non-radioact.ve.y detectable 

protein <») to form a complex; and \ non . radio actively 
(C) detecting non-radioactive\y the presence 

dete „a« e P-O.ein , s., ^^X^^^ . 



inducer. 
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fl U32 (Amended) The process according to claim 1430. wherein said at least 
f ' one protein binding nucleic acid sequence is covalent.y attached to said o.igo- or 

polynucleotide. 



,Ufc 1 434. (Amended) The process according to claim 1 432, wherein said covalent 
^ attachment does not interfere substantially with the characteristic ability of said 
non-radioactively detectab.e protein to bind to any hybrid formed between sa.d 
oligo- or polynucleotide (i) and said nucleic acid of interest. 

,436 (Amended, The process according to Cairn 1432. wherein said covalent 
attachment does not interfere substantially with the characteristic ability of ...d 
non-radioactively detectab.e protein to be detected non-radioactively when bound 
to any hybrid formed between said oligo- or polynucleotide (i, and said nude, acd 

of interest. . — - 



^ , 448. (Ame nded, Tha p-oc.ss acco.din, ,o Cairn 1 446, wh.c.in said signaling 
> componan, o, indicator m o,ao U ia comp-isas an a,,pn„ic eh. m ical n,oia,v co m p,,s,n g 



at least four carbon atoms. 



H68 (Amended) The process according to claims 1467, wherein said d,rect 
,<? detection step is carried out by a member se.ected from the group consisting of a 
\ f.uorogenic compound, a chromogenic compound, a chemiluminescent compound, 

an enzyme, a radioactive compound and an electron dense^onnpound. 



, 47 1 (Twice Amended) The process according to claim 1411, wherein sa,d 
,\ nonradioactive^ detectable protein is capable of being detected by a member 
V selected from the group consisting of an enzymatic measurement, a fluorescent 
X neasurement, a chemiluminescent measurement, a microscopic measurement and 

an electron density measurement. 
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h ri) A process for determining whether the number of copies of a 
1 473 - (Amended> P a ce „ is norma , or abnormal, the process comprising the 
particular chromosome in a cell is normal 

steps of: 

hybridizing specifically to a locus or loc, of ...d part Qne 

there0 f , wherein said clones or fragments or P ^ 

or more detectable non-radioactive modif.ed or ^- d 

'lien or nucleotide analogs « ^l^*.-^-^ 
a nucleotide or nucleotide analog having the formula 



(i) 

PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 



SM is a sugar moiety or sugar ^ „ gp analog 

BASE is a pyrimidine, a purine, or a 7-deazapur 
of any of the foregoing thereof, and 

a „d Si 9 is coval.mly a.«ch,d to BASE P ^ 



thereof; 
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a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
Sig is a detectable non-radioactive moiety, 
wherein PM is cova.ently attached to SM, BASE is cova.ently attached to SM, and 
Sig is covalentiy attached to SM directly or through a linkage group; and 

a nucleotide or nucleotide analog having the formula 

Sig -PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
Sig is detectable non-radioactive moiety, 

wherein PM is covalently attached to SM, BASE is cova.ently attached to 
SM, and Sig is covalently attached to PM directly or through a linkage group, 

t0 permit specific hybridization of said clone or clones or DNA fragments or oligo- 
or polynucleotides to the .ocus or loci of said particu.ar chromosome; 

,C detecting non-radioactively any specifically hybridized clone or clones or DNA 

^ fragments or oiigo- or polynucleotides, and determining the number of cop,es of 
said particular chromosome; and 
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comparing said determined — °< - sald p8rtiCUla ' M "° S °™ 

containing said partial chromosome, and determrrang 
copies of said particoia, chromosome in said cei, is abnorma,. 

,„4 .An— A process for identity a chromosome 0, interest in a c.» 
containing other chromosomes, the process comprising ft. steps of: 

providing a set o. Cones or DNA rragmems. o, oiigo- or po„n U oieo,ides 

= = = SS = = = « 

nucleotide analogs, which nucleotide ana.ogs can be attached t 

h • tn nNA or RNA and wherein said non-radioact.ve mod.f.ed or 
incorporated ,nto DNA or RNA . 

labeled nucleotides or nucleot.de analogs are seiec 

,„ a nucleotide or nucleotide analog having the formu.a 
PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 

t0 m BASE ,s — attached to ^^^T 

Bt a position other than the C5 pos.t.on when BASE . P 

a naloa thereof at a position other than the C8 po.rt.on when BASE .s a P u 

? ^ - « . ^ - *. C7 ^ w he n 

\ BASE is a 7-deazapurine moiety or an analog thereof: 
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a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

BASE is a base moiety or base analog, and 

Sig is a detectable non-radioactive moiety, 
.herein PM is covalentiy attached to SM, BASE is cova.ently attached to SM, and 
Sig is covalentiy attached SM directly or through a linkage group; and 

,„■„ a nucleotide or nucleotide analog having the formula 
Sig-PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
Sig is detectable non-radioactive moiety, 

whe „i„ PM ,» eoyal.ntly attached to SM, BASE is coy.lentl, attached » SM. and 
Sig is covalentiy attached to PM directly or through . linkage group; 

fixing the chromosomes from or in said cell; 

, contacting said fixed chromosomes under hybridizing conditions with said so, 

J 0, Cones or DNA fragments or oligo- or polynucleotides, permitting spec ,c 
\ hyhridi^on of said se, 0, clones o, DNA fragments or olig.. 0, porynucl.o.des to 

said locus or loci in said chromosome of interest; 
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oetecin, non-radioscti.ei, an, »« said clones 0, DNA o« g o- or 

ooiynucleotides which nave specific,., hybridized ,0 said iccus or loc, ,n said 
losome of interest, and obtaining a pattern 0, hybridizations between s„d set 

„ DN a ^ - « - - 

and 

iden „ fvi n fl said chromosome 0. interest by means of said hybridization 

pattern obtained. 

, 475 . tended, A process ,0, MM • » - »' «" *— 

in a cell of interest, the process comprising the steps of: 

providing sets o, clones or DNA fragments, or oligo- o, polynucleotides 
de riv.d from said clones, wher.in said Cones o, fragments ., said o„go- or 
p o, yn „c,.o,ides are capable of hybridizing specifically to a Iocs 0, 
Jomosome o, said ce„ o, interest, wherein each o, said clonos or DNA agments 
r Oligc or polynucl.otides in said sets „. labeled with a different 

, and each of said clones o, DNA fragments or oligo- or polynucleotides 

rjir . : mi . — — - — or 

ICeotide analogs, which nucleotide analogs can be attached to o, co^ed to 
incorporated int. DNA or RNA, and wherein said detectable „on-rad,o.c„ve 
lolled o, iabeled nucleotide or nuCeotid, analog a, selected from « group 

consisting of: 

(i} a nucleotide or nucleotide analog having the formula 
PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 



(y SM is a sugar moiety or sugar analog, 

BASE is a pyridine, a purine, or a 7-deazapurine base moiety, or a base 



analog of any of the foregoing, and 

Sig is a detectable non-radioactive moiety, 
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wherein PM is covalently attached to SM, BASE is covalently attached to SM^and 
is covalent-y attached to BASE at a position other than the 05 

BASE is a pyridine or a pyridine analog, at a position other than the C8 

tion when BASE is a purine or a punne analog, and at a position ot er - the 

C7 position when BASE is a 7-deazapurine or a 7-deazapurine analog thereof, 

a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
Sig is a detectable non-radioactive moiety, 

whe rein PM is cova.ent.y attached to SM, BASE is covalently attached to SM, and 
Sig is covalently attached to SM directly or through a linkage group; and 

m a nucleotide or nucleotide analog having the formula 
Sig -PM-SM- BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 
Sig is detectable non-radioactive moiety, 

Si9 is covlertW cached to PM directl, or through . 1in*.». group; 



fixing the chromosomes from or in said cell; 
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contacting said fixed chromosomes under hybridizing conditions w.th sa,d 
sets of clones or DNA fragments or o.igo- or polynucleotides, and permits 
specific hybridization of said sets of clones or DNA fragments or o.igo- or 
polynucleotides to the locus or loci in said chromosomes; and 

detecting non-radioactively any of said different indicator molecules in said 
sets of clones or DNA fragments or oligo- or polynucleotides which have 
spLcaHy hybridized to the locus or loci in said chromosomes, and ident.fyng any 
one of the chromosomes in said cell of interest. 

,476 (Amended, A process for determining the number of chromosomes 
interphase cell of interest, the process comprising the steps of: 

providing sets o. Cones or DNA fragments or oligo- or polynucleotides 
derived from said clones, wherein said ,e, of clones o, DNA fragments or o„go- or 
Ilotides are specific* complementer, to or specific* hybrid!^ w„h 
t L one locus or loc, in a chromosome 0, said interphase cell 0, mtere and 
each o, said Cones or DNA fragments or ollgo- o, polynucleotides ,n sard e, 
e mprises one or more detectable non-radioactive modified or iaheled nude. ,d 
o, nucleotide anai.gs, which nucleotide analogs can be attached to o, coupled to 
incorporated into DNA or RNA, and wherein said detectable non-rad.oecb.e 
11 o, labeled nucleotides or nucleotide analogs are selected from the group 
consisting of: 

{i) a nucleotide or nucieot.de analog having the formula 
PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 
, V BASE is a pyrimidine, a purine, or a 7-deaza P urine base moiety, or a base 

^ analog of any of the foregoing, and 
\s Sig is a detectable non-radioactive moiety, 
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, ntlv attached to SM, BASE is covalently attached to SM, and 
wherein PM is covalently attached n 
Sig is gently attached to BASE at a position other ^ ^ ^ ^ 
BASE is a pyrimidine moiety or a pyrimidme an log, , ^a ^ os ^ 

• ■ hpn BASE is a purine or a purine analog, and at a posit.o 
position when BASE P 7 . aeaza purine analog; 

C7 position when BASE is a 7-deazapunne or a 7 P 

a nucleotide or nucleotide analog having the formula 



(ii) 

Sig 



PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or a 7-deazapunne base moiety, 
analog of any of the foregoing, and 

wherein PM is covalently attached to SM, BAbt 

L, e * « *-* « — h 8 linkafle 9 ' 0UP: a 



Sig is 

(iii) a 



Sig -PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or a 7-deazapunne base moiety, 

analog of any of the foregoing, and 

3, is detectable non-radioactive moiety , ^ ^ ^ 

-V wherei n PM is covalently attached to the SM, BASE 

i.ntlv attached to PM directly or through a linkage group, 
and Sig is covalently attacneu iu 
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contact said interphase - ur*. h,b,idi Z ing Condons w„h said sets - 
Cones o, DNA fragments or oligc or pol,nuc,.o,ides. end pern*** specie 
Ration 0, said sets 0, Cones - DNA fragments o, Cigo- 0, ^nucleotides » 
an, of the locus or loci in said chromosomes; 

de.ec.in, non-radioadvely an, 0, said se.s o, Cones o, DNA fragments or 
Cigo- o, po„nuc,eo.ides specific,,,, hybridized .0 ,h. iocs or ioc, in said 
ch omosomes. .o oh.»in a pattern generated signals; and comparing each 
? eld sign,, with other generated signais in s„d patter, and d.„rm,n,n 9 ,. 



^ number of chromosomes in said in.erphas. c.ll^rest 



.Amended, The process aoco,din 9 ,0 an, 0, Cms ,473. " 475 r 
A 47 , wherein said covalen, attachment in an, o, nuclides „,. <», or («, does 
Lore substantia,,, w„h *. characteristic °< «* » *™ * ^'^ 



non-radioactive signal. 



Al , 507. (Amended, The process according ,0 Cain, , 504. wherein said ,«„e 
i 6 9 ,„„p does n„ substantia,,, interfere w,.h ,orma.ion o, ,h. si 9 na„n 9 mo,e„ or 
^ detection of the detectable non^«^^ 

, 565 (Amended, The process according .o Cairn 1 564. wherein said detecting 
A s.ep ,s carried ou, h, means 0, a member selected from the group consrsbng o, 
\P Zgenic compound, a chromic compound, a cherniluminesc.n, compound 
and an electron dense compound. 

, 56 6 (Amended, The process according to claim ,564, wherein said detecting 
„ e p the direct,, detectable non-radioacti,. signal is provided b, an *nz,me. 



Enz-5(D8)(C2) 



Dean L. Engelhardt, et ai. 
Serial No.: 08/486.069 

Filed: June 7, 1995 ™ ?nni Notice of Non-Compliant Amendment 

Page 40 [Response To The May 30. 2001 Notice o Amendme nt Under 

,37 CFR 1.121) For Entry of ApP^ts March 9,^ 20 ^ 

37 C.F.R. §1.115 (In Response To The January ou, 

June 7, 20011 — 



,,70. .«« Amended, The process according to any 0, claims U73. 147 
1175 or ,476. wherein s„d Sig detectable non-radioactive mole,, ,. capable . 

I detected by a member selected from .he „ouP consisting o, ah en^ymahc 
measurement, a fluorescent — < • «— « — ' 
microscopic measurement and ^j^^cwod.^ 



, 582 (Twice Amended, A process .or preparing , detectable „on-radioac,.»e,y 
labeled o,igo- or polynucleotide of interest, comprising the steps of: 

' A ' P ' 0Vid :: "te or more detect,*, chemically modified or 

„ bel ,d nucleotides or nucleotide analogs, which nucleotide analogs can be 
attached to o, coupled ,0 or incorporated into DNA o, RNA o, an o„o. o 
p„,»nuc„o«d. o, interest, alone o, in function with one o, more other 
modified or unmodified nucleic acids sel.cted from the group oons,s.,ng of 
nucleotides, oligonucleotides and polynucleotides, wherein said other 
modified or unmodified nucleic acids are capable of incorporating into an 
„,i 9 o- or polynucleotide o, interest, and wherein said detectable non- 
radioactive chemical, modified or labeled nucleotides or 
comprise one or more signing moieties which are capable of providing 
d , re c,ly or indirectly a detectable non-radioactive signal: o, 

(2 , ,„ oligo- or polynucleotide of interest comprising on. or more 
said detectable nonradioactive chemically modified or labeled nucleotides or 
„„c,eo„d. analogs, al.n. or in conation w„h one or more other modifred 
or unmodified nucleic acids selected from the group consisting of 
nucleotides, oligonucleotides and polynucleotides: 

herein said detectable non-radioactive chemically modified or labeled nucleotides 
„ nucleotide analogs have been modified o, labeled on a, leas, on, 0 u g „ 
mole,,, ,h. sugar analog, the phosphate m.i.ty, the phosphate 
moiety or the base an„.g, and are seieced from ,h. group cons.shng of: 
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(i) 



PM-SM-BASE-Sig 



wherein 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugar analog, 

• rtr a 7 deazaourine base moiety, or a base analog of 
BASE is a pyrimidine, a purine or a 7-deazapunne oc 

any of the foregoing, and 

Siq is a detectable non-radioactive moiety, and 

wh erein PM is covalently attached to SM, BASE is covalently attached to 

SM and Sig is covalently attached to BASE direct.y or through a linage group at a 
osition other than the 06 position when BASE is a pyrimidine moiety or an a, 9 
hereof, at a position other than the 08 position when BASE ,s a punne m . y o 

deazapurine moiety or an analog thereof; 



(ii) 



Sig 

| 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE ,s . ■ • "*» « ' m0ie ' V ' * 

any of the foregoing, and 
A Sig is a detectable non-radioactive moiety, and 
A* wherein said PM is covalent.y attached to SM, said BASE ,s cova en tly 

A attached to SM, and Sig is covalently attached to SM direct.y or through a l.n.age 

group; and 
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Sig-PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyridine, a purine or a 7-deazapurine base moiety, or a base analog of 
™, the fnrGaoina. and 
Sig is detectable non-radioactive moiety; and 

wherein PM is covalently attached to SM, BASE is covalently attached SM, 
and Sig is covalently attached to PM direct.y or through a linkage group; 
provided that when said nucleotide or nucleotide analog (Hi) is attached to an 
oligonucleotide or a polyribonucleotide, and provided that when Sig is attached 
through a chemical linkage to a terminal PM at the 3' position of a term.nal 
ribonucleotide, said chemical linkage is not obtained through a 2\3' v.c.nal 
oxidation of a 3' terminal ribonucleotide previously attached to said 
oligoribonucleotide or polyribonucleotide; and 

said oligo- or polynucleotide of interest; and 

,B> either incorporating said one or more detectable non-radioactive chemically 
modif ied or labeled nucleotides or nucleotide analogs (A)(1) into said o.igo- or 
, polynucleotide, and preparing a non-radioactive labeled oligo- or po.ynuc.eotide of 
] interest, or preparing said oligo- or polynucleotide of interest from said ohgo- or 

polynucleotide recited in step (A)(2) above. 



more 



& 1 608 (Amended) The process according to claim 1582, wherein sa,d one or 
9 detectable non-radioactive chemically modified nucleotides or said other modified or 
unmodified nucleic acids comprise a nucleoside di- or tri-phospnate. 
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, ;nn tn piajm 1623, wherein said linkage 
ifi?4 (Amended) The process according to claim 

detection of the detectable non-radioactive signal. 





. ;n „ tn r . ajm 1627, wherein said linkage 
1R98 (Amended) The process according to claim ic-t 

r s—y ^ — „ *. ^ or 

detectionof^^^ 

^•.nn tn rlaim 1631, wherein said linkage 
(Amended) The process according to claim 

detection of the de^ectabl^^ . 




„^inn tn rlaim 1582, wherein said covalent 
ifiiq (Amended) The process according to claim 

Z 12 n »nv o« n« (i), » - ™ ~ - «-« "* 



1^ a- rhim 1(545 wherein said linkage 

\Jj 1R47 (Amended) The process accord.ng to claim 164b, wn 

v — ^ — 0 f *. or 

detection of the detectable non-radioactive signal. 



M 1 686 (Amended, The process according to claim 1 582, wherein said S,g ,. 
1^ Z^™***** when the oligo- or polynucleotide is contained ,n a 
V 1 double-stranded ribonucleic or deoxyribonucleic acid duplex. 



tn rlaim 1582, wherein said Sig is 
1 687 (Amended) The process according to claim 

ibB/. i*in«i nucleotide d rectly or 

detectable non-radioactively when it ,s attached to the nucleot 

through a linkage group. 
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1688 . ,Amended, ™ P~- 8CC< " din9 '° °' aim ' 687 ' Wteein "TL a 
group does no, interfere substantia,,, -h - characteristic »«" " S '» » ' 

detectable non-radioactive signal. 



, 69 e. (Amended, The proems according ,o daim ,695. wherein said direct,. 



detectaoie signdi jjiuviu.mw 

the group consisting 0, a „uorogenic compound, a chromogenic compound, 
chemiiuminescen, compoun^*^^ 



d .699. .Twice An— The process according ,o Cairn ,682, where.n said S,g 
V ««• non.radio.c,iv, mo,.„ is capable .< being detected b» a member 
> Led „om ,h. group consisting o, an en^atic measurement, a fluoresce, 

measurement, a chemiiuminescen, measurement, . microscopic measurement 

an electron density measurement. ^ _ 




,700. (Am\nded, A process for determining the sequence of a nuc.eic acid of 



interest, comprising the steps of: 

p,„„dl o, generating non-radio.cive iabeied nucleic acid .ragm.nts. each 
.ragmen, eomling a seduenc. complements,, to said nucieic acid o, interest or a 
pJLn ,he,eo,, lerein each o, said ,.gm,n,s comprises one o, more de, cable 
non,adio,c,,e mLied o, l.b„ed nuclides o, nuc,eo,,d. analogs, wh.ch 
nuclide anai.gsln be attached to or coup.ed to or incorporated , to DNAo 
RN A wherein said lectebi. „o„-radio.c,ive modified or i.beied nudeoudes or 
nucleoud. anaiogs coLise on, or more cheiating compounds or chelating 
components capabi, o,\hela,,ng , radioactive meta, and providing a de,.c,ab„ 
.edioacive sign.,, and w\.rein s„d on. or more de.ectabie n.n-,ad,oact,». 
modified or iabeied nuc,eo\des 0, nucleotide analogs h,„ been modifred 0 labe ed 
on a , ,eas, one o, ,h. sugarUie,,, ,b, sugar anaiog. ,h. phosphate mo,e„. ,h, 
phosphate analog. ,he base \oi„y, o, ,he base analog thereof; 

subiecting said „b.,ed\agmen,s to a seguencin, ge, to separate o, resoiv, 

said fragments; and 
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• ^oresence of each of said separated or resoWed fragments by 
detecting the\presence 01 Atr%ar *\^ metal chelated 

of the detectable radioactive signal provided by a rad.oact.ve meta 
means of the detectable de tectable non- 

,he sequence of^aid^nic^ 




, 70 1 . ^ w.ce Amended, A process for determining the sequence of a nucleic acid 
of interest, compris.ng the steps of: ^ 

p ,L„ 9 „ 9 ^ 9 ----- 2»V » - — 

cowounds L-*. — more droetable 

non-radioactivA modified or labeled ^ 
modified or labL on at .east one of the he ^ analog 

phosphate moietl the phosphate analog, the base mo.e 

there0f :troducin g \r suiting said fragments to a sequencing gel; 

separating oLsolving said fragments in said sequencng gel, and 

1 of the separated or resolved fragments by means of the 
detecting each of the sepa rhe i at ed by said 

A ■ n »i nrovided by a radioactive metal cheiatea oy 
detectable radioact.vas.gnal prov.ded by non . ra dioactive 
nH A. chelating components in the detectaDie 

sequence of said nucleoid of interest. 
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1702 ,Twi\ Amended, A process ,0, determining the sconce - • — ^ 

, „,s eacl fragment comprising a seuu.nce complementary ,o sa,d nuclerc 
To er"\r a Portion thereof, wherein each o, said fragments compos 

nuc ,eo,ide analog! which nucleotide ^ ^^^ modifi9d „, 
incorporated into tW or MA, wherein sard detectable 

-far-:-- 

'^lioacti.elv Ling with a syncing ge, the detectable no— 
labe ,.d nucleic acid Lments .V means o, , radioactive meta, chelated b, 
chelating compounds W chelating component,; and 

determining theUuence of said nucleic acid o. interest. 

a A A process for determining the sequence of a nucleic acid 
1703 (Tw ee Amended) A process 

i «n nf detecting with a sequencing gel one or more 

of sa,a trag y nuc | eo tide analogs can be 

labe .ed nucleotides or nuclide analogs, ^ 

„r more chelating compounds^, chelating components capab. Che a. 
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\ a ^ A process for determining in a sequencing gel the 
! 704. (Twi\e Amended) A process comp , e mentary to a 

steps of : 



,A1 ;;f i o- - «-* — chemicaiiv modi,ied : 

„ H A, courted to o, incorporated into a nucleic acd, or 
^olldd.tacta^non.radioacti.ec.miCivmoditiadoria.aiod 

nucleotides orWleotide analogs; or 

==2E=H=== 

modified or labeled nuci f 
„„„-disruptive,v or disruUei, on a, i.a, on, of n 
onaioo. the pno.ph.te niety. *• W- «" 

— S " P °' Vn r:tfe n - or « and „. into 
radioactive chemically modrt.ed o, I.Wed n0Madi „ac.i»e 

labeled fragments further comprising one \r more detectable 
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chemically modified nucleotides or nu 
consisting of: 



cleotide analogs selected from the group 



B-A 




m0 ,.,v. o, a. ana,og o,\v - *• - B is ^ " 

^ ^ p sit ,on o, the sugar Wet, " ana '° 9 ' Pr0V ' ded 7' t . 

„„. , purine an.iog. a Ideazapurine "*» " * ^ u 

nit, o, sugar anal is attached a, the N9 position o. ft. punn. mo,..,. 
7 naiod L MeLurine moiet, or the 7-»na,og th.reo,, and whenever 

!, ach d a, the N1 position oAh. pvrimidin. mole,, - the «*— — • 
""ein A comprises a, \a St three carbon atoms - — ™ 

com pon.n, o, a ™4 ' *~" d^cC 

component c.pabie o, chei.ting »\r.dio.c*e metai and prov.d.ng drrecti, 

indirectly a detectable radioactive signal; and 

la,n B and A are co.a J«, « *«* • »*~ 



and 



serein x comprises a membeUeiected from the group consisting ofi 

\ n O 0OO 




herein V comprises a member selected from the group consisting ot: 
0 0 0 \0 0 0 0 

h - ; ho- : -o-p-o- : ho-p-o.ho- P -oXo-:ho-p-o-p-o--o- 



OH 



OH 



OH OHl 



OH OH OH 
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wherein z comprises a 
H- and HO 



member selected from the group consisting of 



Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosbhate moiety or phosphate analog, 
SM is a sugars moiety or sugar analog, 



BASE is a bade moiety or base analog, and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable if chelating a radioactive metal and providing a detectable 
radioactive signal, and 

wherein said PM is colalently attached to SM, said BASE is covalently attached to 
SM, and Sig is covalently attached to SM directly or through a linkage group; and 

(iii) \ 

\ Sig — PM — SM — BASE 

\ 
\ 

wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety o^r sugar analog, 
BASE is a base moiety ^r base analog, 

Sig is a signaling moiety\pomprising a chelating compound or chelating 
component capable of chelating radioactive metal and providing a detectable 

radioactive signal; and \ 

wherein PM is covalently attached to SM, BASE is covalently attached to 
SM, and Sig is covalently attached \ ?U directly or through a linkage group; 

(C) transferring or subjectingVaid labeled fragments to a sequencing gel; 

(D) separating or resolving said labeled fragments; and 



Enz-5(D8)(C2) 



Dean L Engelhardt, et a.. 
Serial No.: 08/486,069 

Filed: June 7, 1995 ™ 9nni Notice of Non-Compliant Amendment 

Page 50 [Response To The May 30 , 2001 Not,ce o N Ame ndment Under 

,37 CFR 1.121) For Entry of ^ ca ^" 200 1 Office Action) - 

37 C.F.R. 51.115 (In Response To The January JU, 

June 7, 2001] 



IB uetect^.W or indirectly the presence of said labeled 
fragments .V means! > '~ ™ ,a ' Che ' S,ed ^ Sa ' d Chela "" 8 C ° m00U 



or chelating components. 



17 ». fended, A process .0, detecting a nucleic acid o, interest b . 3*"^. 
which process comprises the steps of: 




(a 



,„ specil.v hybridizing said nucleic acid 0. int.res, in the samp,, «* one 
.ore o„ g ,. oLyndCecides. each such oligo- or po,ynuc,o,id* eino 
commentary! or capable - hybridizing with said nucl.,0 add o, ,nt* 
portion thereof, Lrein said oligc or polynucleotides comprise -™ 
et.ct.bl. non-loacti.e modified 0, labeled nucleotides or noeleot, ^. 
whi cb nucleotide!,^ can be att.cbed to or coupied to or -*°™ 
OUA o, RNA. and Lain sa,d detectable non-rad,oac,„e modified or labeed 
nucleotides o, nucleotide analogs are selected - tbe group consrstmg of. 

a nucleotide or nucleotide analog haying the formula 



lil 

PM-SM-BASE-Sig 



wherein 

PM i S a phosphate rAoiety or phosphate analog, 
SM is a sugar moietyW sugar analog, 

• HinP Lurine or a 7-deazapurine base moiety or a base 
BASE is a pynmidme, a\purme or a 

analoq of any of the foregoing\and 

S,g is a signaling moiet/Lprising a chelating compound or compo , ■ 
cap ab„ o. chelating a ,adio,c„»\me,a, and prcyiding a detectable 

wherein PM is ccy.len,,, aLhed to SM. BASE ,s coy.lently attached ,0 
SM and Sig is coyaiently attached! BASE direct,, or through , lintag. group = 
ol -hen the CS position Ln BASE is a pyridine moiety 0, an ana.g 
L„, „ a posihon other than the 5 position when BASE is a purine mo . 
a „ analog thereof and at a position o,he\,han tbe C7 posrtron when BASE 
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deazapurine rAoiety or an analog thereof, and such covalent attachment does not 
substantially interfere with double helix formation or nucleic acid hybridization; 

(ii) a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 

wherein 

PM is a phosphate Vnoiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 

Sig is a signaling moiity comprising a chelating compound or component 
capable of providing chelating a radioactive metal and a detectable radioactive 
signal, wherein PM is covalenW attached to SM, BASE is covalently attached to 
SM, and Sig is covalently attached to SM directly or through a linkage group and 
such covalent attachment doesVot substantially interfere with double helix 
formation or nucleic acid hybridisation; and 

(iii) a nucleotide or nucleoside analog, said nucleotide having the formula 
Sig-fyvl-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base analog, and 

Sig is a signaling moiety comprising \ chelating compound or components 
capable of chelating a radioactive metal andWoviding a detectable radioactive 
signal, wherein PM is covalently attached to V BASE is covalently attached to 
SM, and Sig is covalently attached to PM direc\ly or through a linkage group, and 
such covalent attachment does not substantially\interfere with double helix 
formation or nucleic acid hybridization; \ 
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provided that whenVaid nucleotide or nucleotide analog (iii) is attached to an 
oligoribonucleotide o\a polyribonucleotide, and provided that when Sig is attached 
through a chemical linage to a terminal PM at the 3' position of a terminal 
ribonucleotide, said chWical linkage is not obtained through a 2\3' vicmal 
oxidation of a 3' terming ribonucleotide previously attached to said 
oligoribonucleotide or polyribonucleotide; and 

(b) detecting radioactivi the presence of said signaling moieties Sig in any of 
. he ojjgo . or poiynucleotidesVvhich have hybridized to said nucleic acid of 
L'teZ by means of a radioactive metal chelated by said chelating compounds or 

chelating components. 



1706. (Amended) A process for detecting a nucleic acid of interest in a sample, 
which process comprises the stebs of: 
(A) providing: \ 

(i) an oligo- or polynucleotide having two segments: 

(a) a first segment complementary to and capable of 
hybridizing to abortion of said nucleic acid of interest; and 

(b) a second \egment comprising at least one protein binding 
sequence; and 

(ii ) a detectable protein capable of binding to said protein binding 
sequence and comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a 
detectable radioactive signal; 

(B ) contacting a sample suspeWd of containing said nucleic acid of 
interest with said oligo- or polynucleotide <i> and said detectable protein <ii, to form 

a complex; \ 

(C) detecting radioactively the presence of said protein in said complex 
and said nucleic acid of interest by means Vf a radioactive metal chelated by said 
chelating compound or chelating component. 
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1 707 (Twice Amended) A process for determining whether the number of copies 
of a particu^f chromosome in a cell is normal or abnormal, the process compnsmg 

the steps of: 

contact! said cell under hybridizing conditions with one or more clones or 
DNA fragments or o.igo- or polynuc.eotides derived from said clone or clones, 
wherein said clLs or fragments or oligo- or polynucleotides are capable of 
hybridizing specif ically to a locus or loci of said particular chromosome or a port.on 
thereof whereinlsaid Cones or fragments or oligo- or polynucleotides compnse one 
or more detectable non-radioactive modified or labeled nucleotides or nucleotide 
analogs , which Nucleotide analogs can be attached to or coupled to or 
incorporated into U A or RNA, and wherein said detectab.e non-radioact.ve 
modified or labele^ nucleotides or nucleotide analogs are selected from the group 
consisting of: 

(i) a nucleotide or nucleotide analog having the formula 
\ PM-SM-BASE-Sig 

wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar mViety or sugar analog, 

BASE is a pyrimi\ine, a purine, or a 7-deazapurine base moiety or an analog 

of any of the foregoing thereof, and 

Sig is a signaling m\iety comprising a chelating compound or chelating 
component capable of cheL* • radioactive metal and providing a detectab.e 
radioactive signal, whereinL is covalently attached to the SM, BASE is covalent.y 
attached to SM, and Sig is c\valently attached to BASE at a position other than the 
C5 position when BASE is a pVrimidine moiety or an analog thereof, at a pos^on 
other than the C8 position wti BASE is a purine moiety or an analog thereof, and 
at a position other than the C7 position when BASE is a 7-deazapurine mo.ety or an 
analog thereof; 
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a nucleotide or nucleotide analog having the formula 

Sig 

I 

PM-SM-BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
, •, mn Lt<; nr ttunar analoci, 

SIV1 IS a suyai mvp'r — --o- 

BASE is a base moiety or base analog, and 

Sig is a signaling m\iety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, wherein *M is covalent,y attached to SM. BASE is covalent Y 
attached to SM, and Sig is cogently attached to SM directly or through a l.nkage 
group; and \ 



(iii) 



nucleotide or nucleotide analog having the formula 

\ 

Sii-PM-SM-BASE 



\ 

\ 
\ 
\ 



wherein \ 

PM is a phosphate moiety or phosphate analog, 

SM is a sugar moiety or sugaAanalog, 
BASE is a base moiety or base^analog, and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radi oactive signal, wherein PM is covaleU attached to SM, BASE is cova.en y 
attached to SM, and Sig is covalently atUed to PM directly or through a l,nk.ge 
gr0UP , to permit specific hybridation of \aid clone or clones or DNA fragments or 
o,igo- or polynucleotides to the locus or lo^ci of said particular chromosome; 

detecting radioactively the signal generated by said specifically hybridized 
Cone or clones or DNA fragments or oligo- oV polynucleotides by means of a 
radioactive meta, chelated by said chelating cUpound or chelating component, and 
determining the number of copies of said partioular chromosome; and 
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\ 

comparing said determined number of copies of said particular chromosome 
with a number of copies of said particular chromosome determined for a normal cell 
containing said particular chromosome, and determining whether the number of 
copies of said particular chromosome in said cell is abnormal. 



1708. (Arrtended) A process for identifying a chromosome of interest in a cell 
containing other chromosomes, the process comprising the steps of: 

providing a set of clones or DNA fragments, or oligo- or polynucleotides 
' derived from sLd clone or clones, wherein said clones or fragments or oligo- or 
polynucleotides\are specifically hybridizable to a locus or loci in said chromosome 
of interest, whelein said clones or fragments or oligo- or polynucleotides comprise 
one or more detectable modified or labeled nucleotides or nucleotide analogs, which 
nucleotide analois can be attached to or coupled to or incorporated into DNA or 
RNA, and whereil said modified or labeled nucleotides or nucleotide analogs are 
selected from the^group consisting of: 
\ 

a nucleotide or nucleotide analog having the formula 



(i) 



PM-SM-BASE-Sig 



wherein \ 

PM is a phosphkte moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimiVme, a purine, or a 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and 

Sig is a signaling n\oiety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, whereinW is covalently attached to SM, BASE is covalently 
attached to SM, and Sig is c\valently attached to BASE at a position other than the 
C5 position when BASE is a p\rimidine moiety or an analog thereof, at a position 
other than the C8 position whe\ BASE is a purine moiety or an analog thereof, and 
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a, a position o,he\,han the C7 position when BASE is a 7-d—pu*. moietv 0, ,n 

analog thereof; 



(ii) 



a nucleotide or nucleotide analog having the formula 



Sig 



PM-SM-BASE 



wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moietyir sugar analog, 
BASE is a base moietylor base analog, and 

Sig is a signaling moietl comprising a chelating compound or chelat.ng 
component capab, of chelating a radioactive met, and providing a detectable 
radi0 active signal, wherein Pm\ cova.ently attached to SM, BASE is cova.ently 
attached to SM, and Sig is cova^y attached SM directly or through a l.nkage 
group; and 



(iii) 



a nucleotide or nucleotide analog having the formula 



Sig -\PM-SM- BASE 



wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 
BASE is a base moiety or base an<W and 

Sig is a signaling moiet, comp-isini a chelating compound or chelating 
component cap.P.e o, cheating a radio.cLe metal and providing a detectaPI. 
radioactive sign.,, wherein P M ,» cova,en,l\a„ached ,0 SM BAS ,s eova, 
attached ,0 SM, and Sig is cov.lently attacrtpd ,0 PM direct,, o, through a IrnKag. 

group; 



fixing 



the chromosomes from or in said cAjjl; 
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contacting ^aid fixed chromosomes under hybridizing conditions with said set 
of clones or DNA fragments or oligo- or polynucleotides, permitting specific 
hybridization of said^set of clones or DNA fragments or oligo- or polynucleotides to 

said iocus or loci in said chromosome of interest; 

\ 

detecting radioaatively by means of a radioactive metal chelated by said 
chelating compound or chelating component any signal generated by each of said 
clones or DNA fragments\or oligo- or polynucleotides which have specifically 
hybridized to said locus or Wi in said chromosome of interest, and obtaining a 
pattern of hybridizations between said set of clones or DNA fragments or oligo- or 
polynucleotides and said chromosomes; and 

identifying said chromoskme of interest by means of said hybridization 
pattern obtained. ^ 

1709. (Amended) A process for identifying a plurality or all of the chromosomes 
in a cell of interest, the process comprising the steps of: 

providing sets of clones or DNA fragments, or oligo- or polynucleotides 
derived from said clones, wherein each of said set of clones or DNA fragments or 
oligo- or polynucleotides are specifically hybridizable to a iocus or loci in a 
chromosome of said cell of interest, wherein each of said clones or DNA fragments 
or oligo- or polynucleotides in said sets are labeled with a different indicator 
molecule and each of said clones or DNA fyagments or oligo- or polynucleotides 
comprise one or more detectable modified or labeled nucleotides or nucleotide 
analogs capable of detection, which nucleotide analogs can be attached to or 
coupled to or incorporated into DNA or RNA,\and wherein said modified or labeled 
nucleotide or nucleotide analogs are selected Worn the group consisting of: 

(i) a nucleotide or nucleotide analog hiving the formula 

PM-SM-BASE-Sig 

wherein * 
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PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimldine, a purine, or a 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable of cheating a radioactive metal and providing a detectable 
radioactive signal, wherein^M is covalently attached to SM, BASE is covalently 
attached to SM, and Sig is dovalently attached to BASE at a position other than the 
C5 position when BASE is a ftyrimidine. or a pyrimidine analog, at a position other 
than the C8 position when BASE is a purine or a purine anaiog, and at a position 
other than the C7 position wh^i BASE is a 7-deazapurine or a 7-deazapurine analog 
thereof; \ 

\ 

(ii) a nucleotide or nucleotide analog having the formula 

\ 

\ 

\ sig 

\ I 

PM-SM-BASE 

\ 

\ 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar anajog, 
BASE is a base moiety or base analog, and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, wherein PM is covalently attached to SM, BASE is covalently 
attached to SM, and Sig is covalently attached to SM directly or through a linkage 
group; and 

\ 

(iii) a nucleotide or nucleotide analog haVing the formula 

Sig-PM-SM-BASE 

wherein I 
PM is a phosphate moiety or phosphate analog, 
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SM is a^ugar moiety or sugar analog, 
BASE is a\base moiety or base analog, and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, wherein PM is covalently attached to SM, BASE is covalently 
attached to SM, and Big is covalently attached to PM directly or through a linkage 
group; \ 

fixing the chromosomes from or in said cell; 

contacting said fixed chromosomes under hybridizing conditions with said 
sets of clones or DNA fragments or oligo- or polynucleotides, and permitting 
specific hybridization of said sets of clones or DNA fragments or oligo- or 
polynucleotides to the locus or mci in said chromosomes; and 

detecting radioactively by means of a radioactive metal chelated by said 
chelating compound or chelating component any signal generated by each of said 
different indicator molecules in said sets of clones or DNA fragments or oligo- or 
polynucleotides which have specifically hybridized to the locus or loci in said 
chromosomes, and identifying any one of the chromosomes in said cell of 
interest. \ 

1710. (Amended) A process for determining the number of chromosomes in an 
interphase cell of interest, the process comprising the steps of: 

providing sets of clones or DNA fragments^ or oligo- or polynucleotides 
derived from said clones, wherein each of said set\of clones or DNA fragments or 
oligo- or polynucleotides are specifically complementary to or specifically 
hybridizabie with at least one locus or loci in a chromosome of said interphase cell 
of interest, wherein each of said clones or DNA fragments or oligo- or 
polynucleotides in said sets comprise one or more detectable modified or labeled 
nucleotides or nucleotide analogs, which nucleotide analogs can be attached to or 
coupled to or incorporated into DNA or RNA, and whereirnsaid modified or labeled 
nucleotide or nucleotide analog are selected from the group\consisting of: 
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(i) a nucleotide or nucleotide analog having the formula 

\ PM-SM-BASE-Sig 

wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine, or a 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and 

Sig is a signaling rAoiety comprising a chelating compound or chelating 
component capable of cheating a radioactive metal and providing a detectable 
radioactive signal, wherein\PM is covalently attached to SM, BASE is covalently 
attached to SM, and Sig is fcovalently attached to BASE at a position other than the 
C5 position when BASE is a\ pyrimidine moiety or a pyrimidine analog, at a position 
other than the C8 position when BASE is a purine or a purine analog, and at a 
position other than the C7 position when BASE is a 7-deazapurine or a 7- 
deazapurine analog; \ 

(ii) a nucleotide or nucleotide analog having the formula 

\ Sig 
RM-SM-BASE 

wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or i 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and \ 

Sig is a signaling moiety comprising\a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, wherein PM is covalently Srttached to SM, BASE is covalently 
attached to SM, and Sig is covalently attached SM directly or through a linkage 
group; and \ 
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(iti) \ a nucleotide or nucleotide analog, said nucleotide having the formula 
\ Sig-PM-SM-BASE 

wherein \ 

PM is a phosphate moiety or phosphate analog, 
SM is a sugaV moiety or sugar analog, 

BASE is a pyrVnidine, a purine or a 7-deazapurine base moiety, or a base 
analog of any of the roregoing, and 

Sig is a signaling\moiety comprising a chelating compound or chelating 
component capable of chelating a radioactive metal and providing a detectable 
radioactive signal, wherehn PM is covalently attached to the SM, BASE is covalently 
attached to SM, and Sig is\covalently attached to PM directly or through a linkage 
group; \ 

contacting said interphase cell under hybridizing conditions with said sets of 
clones or DNA fragments or oli&o- or polynucleotides, and permitting specific 
hybridization of said sets of clones or DNA fragments or oligo- or polynucleotides to 
any of the locus or loci in said chromosomes; 

detecting radioactively by means of a radioactive metal chelated by said 
chelating compound or chelating component any signals generated by each of said 
sets of clones or DNA fragments or oligo- or polynucleotides specifically hybridized 
to the iocus or loci in said chromosome! to obtain a pattern of generated signals; 
and comparing each generated signal with other generate signals in said pattern, 
and determining the number of chromosontes in said interphase ceil of interest. 

1711. (Amended) A process for preparing a labeled oligo- or polynucleotide of 
interest, comprising the steps of: \ 

(A) providing either: \ 

(1) one or more detectable chemicall\ modified or labeled 
nucleotides or nucleotide analogs, which nucleotide analogs can be attached 
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to or coupled to or incorporated into DNA or RNA or an oligo- or 
polynucleotide of interest, alone or in conjunction with one or more other 
modified or unmodified nucleic acids selected from the group consisting of 
nucleotides, o\igonucleotides and polynucleotides, wherein said other 
modified or unmodified nucleic acids are capable of incorporating into an 
oligo- or polynucleotide of interest, and wherein said chemically modified or 
labeled nucleotides or nucleotide analogs comprise one or more signaling 
moieties comprising a chelating compound or chelating component capable 
of chelating a radioactive metal and providing a detectable radioactive signal, 
or \ 

\ 

(2) an oligoV or polynucleotide of interest comprising one or more of 
said detectable chemically modified or labeled nucleotides or nucleotide 
analogs, alone or in conjunction with one or more other modified or 
unmodified nucleic acids selected from the group consisting of nucleotides, 
oligonucleotides and polynucleotides, 
wherein said chemically modified or labeled nucleotides or nucleotide analogs are 
modified on at least one of the sugar moiety, the sugar analog, the phosphate 
moiety, the phosphate moiety, trie base moiety or the base analog, and are 
selected from the group consisting of: 
(i) 

PM-V M - BASE-Si 9 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar moiety or sugar analog, 

BASE is a pyrimidine, a purine or a^ 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and 

Sig is a signaling moiety comprising ^chelating compound or chelating 
component capable of chelating a radioactiv^ metal and providing a detectable 
radioactive signal, and 

wherein PM is covalently attached to sLl, BASE is covalently attached to 
SM, and Sig is covalently attached to BASE dirbctly or through a linkage group at a 
position other than the C5 position when BASE te a pyrimidine moiety or an analog 
thereof, at a position other than the C8 position \heu BASE is a purine moiety or 
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an analog theredf , and at a position other than the C7 position when BASE is a 7- 
deazapurine moiety or an analog thereof; 
(ii) 

Sig 

PM-SM-BASE 

wherein 

PM is a phosphate moiety or phosphate analog, 
SM is a sugar n\ioiety or sugar analog, 

BASE is a pyrimjdine, a purine or a 7-deazapurine base moiety, or a base 
analog of any of the foregoing, and 

Sig is a signaling\moiety comprising a chelating compound or chelating 

component capable of chelating a radioactive metal and providing a radioactive 

signal, and wherein said^M is covalently attached to SM, said BASE is covalently 

attached to SM, and Sig ^ covalently attached to SM directly or through a linkage 

group; and ^ 

(iii) \ 

\ Sig-PM-SM-BASE 



wherein \ 

PM is a phosphate moifcty or phosphate analog, 



SM is a sugar moiety oi^sugar analog, 

BASE is a pyrimidine, a purine or a 7-deazapurine base moiety, or a base 
analog of any of the foregoing, l and 

Sig is a signaling moiety comprising a chelating compound or chelating 
component capable of chelating \ radioactive metal and providing a detectable 
radioactive signal; and wherein PM is covalently attached to SM, BASE is 
covalently attached SM, and Sig is\covalently attached to PM directly or through a 
linkage group, provided that when 3aid nucleotide or nucleotide analog (iii) is 
attached to an oligoribonucleotide or\a polyribonucleotide, and provided that when 
Sig is attached through a chemical linkage to a terminal PM at the 3' position of a 
terminal ribonucleotide, said chemical linkage is not obtained through a 2', 3' vicinal 
oxidation of a 3' terminal ribonucleotideWeviously attached to said 
oligoribonucleotide or poiyribonucleotide;^nd said oligo- or polynucleotide of 
interest; 
and 
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I o\e 



(B) either incorporating said or\e or more modified or labeled nucleotides or 
nucleotide analogs (A)(1) into said^ligo- or polynucleotide, and preparing a labeled 
oligo- or polynucleotide of interesAr preparing said oligo- or polynucleotide of 
interest from said oligo- or polynucleotide recited in step (A)(2) above. 



2, 1712. (Amended) A process for detecting the presence of a nucleic acid of 
interest in a sample, comprising the steps of: 

providing or generating (i) one or more detectable non-radioactiveiy labeled 
oligonucleotides or polynucleotides, each of said detectable non-radioactively 
labeled oligonucleotides or polynucleotides comprising a sequence sufficiently 
complementary to said nucleic acid of interest or to a portion thereof to specifically 
hybridize therewith, wherein said one or more detectable non-radioactively labeled 
oligonucleotides or polynucleotides comprise one or more detectable non- 
radioactively modified or labeled nucleotides or nucleotide analogues, which 
nucleotide analogs can be attached to or coupled to or incorporated into DNA or 
RNA, and wherein said detectable non-radioactively modified or labeled nucleotides 
or nucleotide analogs have been modified or labeled on at least one of the sugar 
moiety, the sugar analog, the phosphate moiety, the phosphate analog, the base 
moiety, or the base analog thereof, and (ii) a sample that may contain said nucleic 
acid of interest; 

forming in liquid phase hybrids comprising said one or more detectable non- 
radioactively labeled oligonucleotides or polynucleotides specifically hybridized with 
said nucleic acid of interest; 

separating or resolving in a gel said formed hybrids; and 
detecting non-radioactively the separated or resolved hybrids to detect the 
presence of said nucleic acid of interest. 



#^3 1725 (Amended) The process according to claim 1400, wherein said direct 
t> detection is carried out with the same indicator molecules. 
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1726. (Amended) The process according to claim 1400, wherein said direct 
detection is carried out with different indicator molecules. 
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